Abstract. In order to improve the efficiency of innovation, the process of technology innovation has caused the attention of experts and scholars day by day. But in the process of technology innovation, the research on the extraction and classification of innovation elements needs to be further specific and systematic. Based on the full research on the innovation activities and innovation elements in many innovative fields, this paper elaborates the general process of the formation of innovation principle, and clusters innovation elements in many fields to form nine innovation dimensions, and then segments each innovation dimension into several sub dimensions of innovation. This paper aims to provide theoretical support for the research of innovative methods, and provide help for improving the quality and efficiency of innovation.
Introduction
With the advent of knowledge economy, innovation has become the only effective means to gain competitive advantage, while the improvement of innovation ability needs to be guided by scientific method. The role of the research on methods of technology innovation is to study the process of technology innovation, discover the law of technology innovation, and form a systematic and procedural innovation path, therefore improve the quality and efficiency of technology innovation [1, 2] .
The process of technology innovation is to rearrange and optimally design the elements of innovation system, information, process and production process and so on [3] . Analyzing the process of technology innovation will help to excavate the potential law of technology innovation. The research on the process of technology innovation, especially the research on the innovation elements in the process of technology innovation, has become the focus of the attention of experts and scholars day by day. Hu J uses the method of fuzzy cognitive map to identify the causal relationship between factors and constructs an evaluation framework of technological innovation to determine the important factors that influence the path dependence [4] . In the process of technology innovation, the system object should be analyzed structured and multi levels in order to better facilitate the innovation design [5, 6] . Some experts and scholars proposed that decomposing the process of technology innovation and studying on the innovation mechanism will help to dig the potential law of technology innovation [7, 8] . Meanwhile, existing research on the elements of technology innovation is also increasingly prominent, and the principle of innovation and invention obtained from the coupling of innovative elements and innovation law has been widely recognized [9, 10] .
Above all, the existing research has fully analyzes the process of technology innovation, and promotes the development of the research on technology innovation. But most of the existing researches focus on the research of the principle of macro innovation in the process of technology innovation, and it is hardly to see the study on the extraction and classification of micro elements. Based on this, this paper sums up and extracts nine innovation dimensions in the process technology innovation through the systematic analysis on the innovation elements in the existing innovation areas based on the existing research, segments and defines the sub dimensions of each dimension. This paper aims to provide help for accelerating the process of technology innovation and offer methods and theoretical support for improving the quality and efficiency of technology innovation.
The chapters of this paper are arranged as follows. The second part studies the importance and necessity of the research on the elements of technology innovation. The third part studies nine innovation dimensions and sub dimensions induced and clustered after clustering the elements. The fourth part is the conclusion and prospect of this paper.
The importance and necessity of the research on the innovation elements in the process of technology innovation
After analyzing the process of technology innovation systematically, it is easy to find that the process of technology innovation can be summarized as the process of using the established principles of innovation to act on the elements of From Figure 1 we can learn that the selection of the innovation elements is the key link in the formation of the principle of innovation and invention. If we can quickly determine the innovation elements, and then use the existing innovation laws to act on the selected innovation elements, the principle of innovation and invention can be formed, and finally realize the technology innovation. Obviously, the way of forming the principle of innovation and invention can improve the efficiency and quality of technology innovation. Based on this, for the development of innovation, it is necessary and important to study the innovation elements in the process of technology innovation. Based on the collecting and analyzing on the relevant knowledge and information of the ontology, environment and process of innovation [11] [12] [13] , in the way of document retrieval and patent mining and through implementing the matrix and semantic analysis for the innovative knowledge, innovative mechanism and innovative principles in multiple innovation areas, this paper finds that innovation changes with the change of innovative elements, structure, system, environment, boundary conditions, time and space changes parameters. At the same time, the new model is constantly generated and transformed into a new form. The process of innovation is the process of the integration of key elements of, construction of network and structuring [14] .
Therefore, in order to clarify the innovation elements in the process of technology innovation, and further guide the technology innovation, this paper constructs the knowledge map and patent technology base based on the existing theory knowledge of the innovation, systematically analyzes the innovative activities in many innovation areas, and clusters and analyzes the innovation elements involved in each field, finally condenses and summarize nine innovation dimensions which include space dimension, environment dimension, structure dimension, function dimension, mechanism dimension, material dimension, dynamic dimension, process dimension and human-machine relationship dimension. The process of extraction of the innovation dimensions is shown as Figure 2 . 
Research on the sub dimensions of innovation
Innovative inventions in various fields are a complex system engineering involving a variety of innovation elements and methods, while innovative elements in innovation and invention of different areas are different. For example, in the innovation and invention of mechanical devices and transport areas, its innovation elements mainly include the space position and direction of the mechanical components, the optimization of structure relation, the way of function realization and the replacement and substitution of material and so on. While in the innovation and invention of biological medicine field, its innovation elements include biological and pharmaceutical materials, drug mechanism, environment relations and so on, and the elements involved are more specific, diversified.
Considering this, based on the above nine innovation dimensions, this paper comprehensively considers the technical features of several innovation fields, further distributes each innovation dimension into several sub dimensions in order to dig out the elements of technology innovation in the system quickly and improve the quality and efficiency of technology
The name and definition of the sub dimensions of each dimension are shown in Table 1 to Table 9 . Includes not only the geographical location of the East, West, north and south or the left and right, up and down and other bearing elements. At the same time, it also includes the elements which include the operation direction, the heading direction, the direction of drilling, the relative direction and the absolute direction and so on.
Location
All elements involving location relationship include the absolute location of the machine or the product and the relative location of the parts and so on, such as the job location of human, equipment and components and starting location of movement. Shape It refers to the existence or manifestation of a particular thing or substance, such as rectangular, square, trapezoidal and so on. Volume
It refers to the amount of space occupied by the object or object being studied. For example, the volume of the wooden box is 3 cubic meters, etc. Weight It refers to the magnitude of the gravity the object bears, while the weight differs with the difference of the earth's geographical position. For example, the weight of the host computer is 5Kg. Color It refers to the color of an object, such as the red, yellow, blue and other colors.
Morphology
It refers to the phase state of an object, such as the gas, solid, liquid, plasma state, neutron state, superconducting state, super fluid state, ultra solid state . It refers to the natural or induced stress conditions of physical environment which need to be considered when implement the environmental adaptability and environmental testing on the products and generate impact on product reliability, storage and transportation capacity, such as temperature, humidity, illumination, odor, ventilation and water flow conditions and other factors.
Suspended Substance
It refers to the solid material suspended in a liquid, which is a generalized concept. It not only includes inorganic matter, organic matter and silt, clay, microorganism, etc, which are insoluble to water , but also includes relevant state parameters which include the state and concentration of the suspension of other solutions and solid materials and suspension.
Field
It refers to a basic form of matter, employs energy and mass, and it can transmit the interaction among objects, such as electric field, magnetic field, gravitational field, atomic radiation, gravity field and so on. It means the connection of parts and components, including fastening, welding, bonding, hinge, bundling, traction, adsorption, lift, tolerance and fit relation, interference fit and other relations.
Space and geometric relations
It refers to the relationship between the component and the component in the spatial direction. Spatial relations include the upper and lower, before and after, the left and right, internal and external and other relations. Geometric relations include grid, box, column beam, shear wall and slab reinforcement, etc.
Stability And Reliability
Stability refers to the performance of the system which can be kept in a limited boundary or restored to the original equilibrium state after the system is disturbed. Reliability is the ability of the product to complete the specified function within the specified time under the specified conditions. Stability and reliability is a general term for the ability to resist interference and the function efficiency of the system. Life Cycle
It refers to all links of the product from the design stage to scrap recycling. It refers to the movement of objects in space. The trajectory of its motion includes straight line, curve, rotation and irregular movement. And its state includes acceleration, uniform, slow and irregular movement. Production Efficiency It refers to the ability to produce sound, light, electricity, heat, magnetic field, force, information and so on due to some kind of mechanism and principle.
Operation Mode
It refers to the operation to accomplish a task which includes mechanical operations, chemical operations, biological operations, electromagnetic operations, optical operations, nuclear operations, artificial intelligence and other methods. It refers to that to realize a certain function, the internal working mode of the elements in a certain system structure and the elements connect and operate mutually to generate the rules and principles in a certain mechanism. It refers to the type and composition of elements that constitute the material.
Material Properties
It refers to characteristics and properties of materials, which belong to the inherent nature of the material itself and include thermal properties, mechanical properties, electrical properties, magnetic properties, optical properties, chemical properties and other characteristics Phase State Of Materials It refers to the state of the material and the most common is the solid, liquid, gas, etc. It refers to the dynamic source of a machine or product, including electric power, coal power, fuel power, gas power, nuclear power, water power, wind power, tidal energy, animal power, human thermal power, compressed gas dynamic, compressed liquid dynamic, elastic energy and other dynamic sources. Transmission Mode It refers to the transmission mode of energy in the process of power transmission of a machine or product, including mechanical transmission, electric transmission, fluid transmission, intermediary transmission, etc. It also includes work, heat transfer, radiation, etc. Energy Transfer Process It refers to the connection mode between the structural components and the structural components of the machine or the product in the energy transfer process between. In the transmission mode of the dynamic system, the connection mode between the structural component and the structural component includes series, parallel and series-parallel connection and the like.
Energy Storage Mode
It refers to the storage of energy and power in the energy transfer process of products and equipment, including chemical energy storage, energy storage of fluid compression, fluid energy storage, electromagnetic energy storage, material energy storage and the like. Intermediary And Media It refers to the intermediary and media involved in the energy transfer of the product and equipment. Intermediary and medium is a kind of generalized definition, which includes not only the types, forms and properties of the intermediary and the medium, but also the interrelation between the intermediary and the medium and the object of action. It refers to the scenario description of the role relationship between human and the machine with computer. And the human-machine interface is the form and method of human computer interaction.
Physical Environment And Human
It refers to the environment in which people work, such as the coordination and design of the physical environment which includes the lighting conditions, noise, music, the color of work space.
Security
It means that the machine or the product in the process of manufacture and using have no pollution to human body and other biological, and achieve certain safe using coefficient. To be friendly requires that the machine or product must be adapted to the user or operator.
Environment Protection
It means that the machine or the product in the whole life cycle including manufacture, using and dumping has no influence on the environment, which Will not cause the deterioration of the environment and other conditions. It is different from the environment dimension. Portability
It means the convenience of the product or system to achieve mobility, portability and other function.
It should be pointed out that the nine innovation dimensions and their sub dimensions proposed in this paper are only the research results of the stage of study on the innovation elements in the process of technological innovation. With the emerging needs of the future and the emergence of new technology features, they can be made necessary changes.
Conclusions and prospect
This paper clusters and analyzes the innovation activities and innovation factors in each innovation field. It extracts and summarizes nine innovation dimensions in the process of technology innovation, and defines the sub dimensions in each innovation dimension. The research of innovation elements in the process of technology innovation is helpful to improve the quality and efficiency of the innovation. The determination of innovation dimension provides a new way to study the process of technology innovation, and provides help for accelerating the research of innovative methods.
With the continue emerge of new technology and new technologies, the innovation dimension and its sub dimensions proposed in this paper can be improved and enriched at any time. Inducing and constructing the proper innovation laws, combining with the innovation dimensions and studying the coupling mechanism to form a more scientific and complete innovation method system is the direction of the next research.
